Near-Infrared Guided Color Image Dehazing by Feng, Chen et al.
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 Chen Feng     Shaojie Zhuo     Xiaopeng Zhang     Liang Shen     Sabine Süsstrunk 
Paper #2705 
{chenf, szhuo, xiaopeng, liangs}@qti.qualcomm.com 
       sabine.süsstrunk@epfl.ch 
CONTRIBUTIONS 
WHY NEAR-INFRARED (NIR) HELPS? 
NEAR-INFRARED GUIDED COLOR IMAGE DEHAZING 
ICIP 2013 
Visible image NIR image 
PROBLEM FORMULATION 
WORKFLOW 
Haze-free  
Color Image 
Image Dehazing 
(Optimization) 
Airlight Color 
Estimation 
RGB – NIR 
Image Pair 
RESULTS & COMPARISON 
INPUT IMAGE DEHAZING OUTPUT 
Haze model 
AtJtI pppp )1( 
Air-light color estimation 
2
),(
),(minarg tJCA
yx 

2
321
2
),(
||||||||||)1(||minarg)ˆ,ˆ( tJIJwIAttJtJ NIRRGB
tJ
  
Optimization framework: 
Criteria for finding  
local patch Ω: 
}),(minmin{
},,{
DIH k
BGRk
 |})(max{|
},{
NIRk
BGk
IIND 

2,1 tRt nc  &  43 tIt
NIR  &  5
2
0 |||| tptpt 
0.1um                 1um               10um Particle Size 
Haze Fog Mist Smoke 
VIS 
NIR 
LIR 
NIR penetrates deeper into the atmosphere and  preserves more details of distant objects. 
• An optimization framework that resolves the 
image de-hazing problem guided with NIR 
gradient constraints. 
 
• Better airlight color estimation by exploiting 
the differences between NIR and RGB 
channels. 
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